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Executive Summary

Recent allegations regarding radiation exposure to radionuclides present in recycled uranium sent
to the gaseous diffusion plants prompted the Department of Energy to undertake a system-wide
study of recycled uranium. Of particular interest, were the flowpaths from site to site, operations
and facilities in which exposure to plutonium, neptunium and technetium could occur, and to the
workers that could receive a significant radiation dose from handling recycled uranium.

The Idaho site report is primarily concerned with two locations at the Idaho site. Recycled
uranium was produced at the Idaho Chemical Processing Plant where highly enriched uranium
was recovered from spent fuel. The other facility is the Specific Manufacturing Facility (SMC)
where recycled, depleted uranium is manufactured into shapes for use by their customer.

The Specific Manufacturing Capability (SMC) is located in the Test Area North, which was
originally built in the late 1950's to develop the nuclear aircraft. This development project was
terminated and the SMC complex was later installed in the nuclear aircraft project building.
SMC's current mission is the fabrication of components from depleted uranium for government

purposes.

The SMC is a manufacturing facility that uses depleted uranium metal as a raw material that is
then rolled and cut into shapes. There are no chemical processes that might concentrate any of
the radioactive contaminant species. Recyclable depleted uranium from the SMC facility is sent
to a private metallurgical facility for recasting. Analyses on the recast billets indicate that there
is no change in the concentrations of transuranics as a result of the recasting process.

The Idaho Chemical Processing Plant is located in south-eastern Idaho at the Idaho National
Engineering and Environmental Laboratory (INEEL). The facility was built to recover high-
enriched uranium from spent nuclear fuel from test reactors. The facility processed diverse types
of fuel which required uniquely different fuel dissolution processes. The dissolved fuel was
passed through three cycles of solvent extraction which resulted in a concentrated uranyl nitrate
product. For the first half of the operating period, the uranium was shipped as the concentrated
solution. For the second half of the operating period the uranium solution was thermally
converted granular, uranium trioxide solids.

Approximately 85% of the uranium product was shipped to the Y-12 facility at Oak Ridge. Most
of the rest was shipped to the Portsmouth Gaseous Diffusion Plant. Small quantities were
shipped to Rocky Flats, Pacific Northwest National Laboratory, and to Los Alamos for their use
in criticality experiments.

Shipments from ICPP were begun in 1953 and contained until 1998. During this time period
there was 32.005 tonnes of high enriched uranium product produced. In addition, there was
approximately 20 Kg of material received at ICPP from Y-12 which was a denitrated uranium
trioxide which was to be used as the start up bed for denitrating the product. A second shipment
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was received from Pacific Northwest National Laboratory at the conclusion of their criticality
experiments. The material that was sent back was approximately one-half of the 47 Kgs of
uranium that was sent to them in 1978. There were three shipments of uranium from the
processing of the stainless steel clad EBR-II fuel consisting of a total of 4.08 metric tonnes of
uranium at an enrichment of 50%. There was also 219.10 Kgs sent to Rocky Flats in 1955 and
there was 167.61 Kgs sent to Los Alamos in 1984. There is 1.770 tonnes of uranium currently in
storage at ICPP. Everything else was shipped to Y-12.

Throughout the history of the ICPP, the uranium product was monitored for its transuranic alpha
content, beta content and occasionally for its gamma content. The alpha content was consistently
below the informal and formal specification. In the early years the beta ratio was greater than the
specification but this was also reduced to a level below the specification limits. The beta
emitting contaminant was primarily ruthenium because it was not very effectively removed by
the hexone extraction cycles. When the tributyl phosphate cycle was introduced the ruthenium
concentration decreased. Uranium-236 and uranium-234 were also significant contaminants in
the ICPP product. Uranium-236 was produced by activation of the uranium while it was in the
reactor, while uranium-234 was prefentially enriched in the gaseous diffusion plants; and neither
uranium isotope could be removed by chemical processing. Technetium-99 was not measured in
the uranium product because it was not considered to be a problem during all the years of
processing. Its concentration was believed to be insignificant compared to ruthenium.

Currently ICPP has in its recycled uranium product inventory, 1.770 MTU of high enriched
uranium trioxide. Most of this material contains a high concentration of U-236 which can result
in significant gamma fields when secular equilibrium is approached.

Worker exposure occurred throughout the operating history of the ICPP as the result of normal
operations, maintenance activities, analytical chemistry activities, and health physics activities.
In the early years personnel were pushed close to the annual or quarterly limits. From the mid
1970s on, workers were closely monitored to make certain that they did not exceed 3 rem per
year. The facilities in which exposures took place included all of the facilities where irradiated
material was handled or stored. These facilities included CPP-603, CPP-601, CPP-602, CPP-
627, CPP-640, CPP-684, CPP-604, CPP-630, CPP-633, CPP-666, and CPP-659. The facilities
were the primary fuel processing, waste processing, maintenance, analytical chemistry, and fuel
storage facilities. All of these facilities contributed to worker exposure because the ICPP facility
was a direct maintenance facility.

The dose reconstruction project has evaluated worker exposure and exposure to the public as the
result of normal operations and accidents that occurred at the INEEL. As a result of these
studies, the maximum effective dose equivalent from site activities did not exceed seventeen
percent of the natural background in Eastern Idaho. There was no year in which the radiation
dose to the public exceeded the applicable limits for that year. Worker exposure to recycled
uranium was minimized by engineering features that reduced the possibility of direct exposure.
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The SMC facility only worked with depleted uranium metal. It received only one lot, and all of
its processing activities have been with that lot of material. Metallic waste has been sent to a
private recasting company. The quantities of transuranics and technetium have been below the
de minimis levels, and SMC performs no operations that would result in concentrating or release
of any of the contaminants. There have been no releases of this material to the environment from
the SMC site. No uranium attributable to SMC operations has been found outside the SMC
facility fence.
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